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Goalstc \l2 "1.
Objectives 
1. to be familiar with the sources required to complete the Drug Literature Evaluation assignment

2. to learn how to formulate search strategies and how to select the appropriate tools to find information for pharmacological research

Objectives:

On completion of this session, you will be able to:

1. Differentiate between biased and independent sources of drug information in order to identify which drug information background resources to consult for an assigned drug 

2. Search drug information handbooks to provide both the generic and brand names of a given drug

3. Apply the CRAAP model in order to critically evaluate drug information websites

4. Apply the literature search process in order to find complete information about a drug
5. Apply the PICO model in order to formulate a drug related clinical question

6. Apply the database controlled vocabulary in order to effectively search for journal articles
7. Prepare effective database search strategies in order to retrieve specific drug information.
Please note that some of these objectives were covered by the online tutorial that was to be completed before coming to this library session. The tutorial covered the first 3 objectives about drug look-up tools and this session will focus on searching the journal literature.
I. Drug Literature Assignmenttc \l1 "IV.
Drug Literature Assignment
1. Read your drug ad and use the Drug Information chart on the Pharmacology subject guide (see above) to gather information about your drug. 

2. Read the appropriate sections in the reference sources to complete this chart. This will be the basis of your comparison work for your assignment.

3. Watch for conflicting or incomplete information in the resources you use – those could become interesting topics for the database search. This chart is for your own use, it does not need to be handed in.
II.The Literature Search Process: An Overviewtc \l1 "I.
The Literature Search Process: An Overview
1. Define your topic.

At the start of the research process the topic is often broad and requires refinement. The next step, looking for background information, will help with formulating a specific question.

2. Look for background information
Background information provides foundation knowledge on a topic, and is found mostly in various books, texts and/or review articles. These materials are generally collaborative efforts, written by experts in the field, and can usually be assumed to reflect peer consensus on the topic.

As well, background information will:
· help prepare you for the information you will find in the journal literature.

· help generate a list of keywords to plan your journal literature search.

· provide bibliographies of relevant materials.

3. Formulate your specific question  

State your information need as an answerable question. A clinical question should incorporate at least three elements and it is often referred to by the acronym - PICO:

a. Patient- describe the patient as a member of a population group in terms of age, sex, ethnicity, etc. or in terms of their disease or general health condition.

b. Intervention - e.g. patient education, diagnostic tests, treatment, self care etc.

c. Comparison Intervention (if necessary) – e.g. What is the main alternative to compare with the intervention?  For example, deciding to compare to the gold standard therapy, or to a placebo.

d. expected Outcome - keep in mind what is the anticipated effect of the intervention on the patient.

Sample clinical question:

In patients with type 2 diabetes mellitus, is atorvastatin better than placebo for primary prevention of major cardiovascular disease (CVD) events?

	Patient Description
	Intervention
	Comparison
	Expected Outcome

	
	
	
	


Defining your topic with a specific question will make it easier to formulate the search strategy, and enable you to evaluate the results of your search quickly.

View a short web tutorial about creating a PICO question - http://medlib.bu.edu/tutorials/ebm/pico/index.cfm.

Note: not all questions are of a clinical nature, the term “intervention” is taken very broadly. Other types of questions are presented in 

http://library.queensu.ca/health/guides/researchquestions
4. Look for specific information
Specific drug information will be published as a result of clinical trials in journal articles. Medline and EMBASE are the databases of choice, but EMBASE is especially strong in pharmacology. Strategies are presented later in these course notes.

5.  Evaluate your findings

Do they fulfil your information need(s)?  Is your question answered? 

· Modify your search strategy if necessary.

· Look for resources to fill in gaps or clarify other materials.

· Is the information recent?

· Is the information from a reliable source?
III. Pharmacology Literature
There are many sources for drug information, from identification sources to handbooks to journal articles reporting clinical trials.

Today's exercises will help you tackle the huge volume of journal literature dealing with drugs and drug therapies. This will provide more detailed information to build on your knowledge gained from the handbook sources (see online tutorial: https://qshare.queensu.ca/Groups/School of Medicine/Assets/Public/Modules/Pharmacology-450/)
It is IMPORTANT that you SEARCH for this information since not all drugs are covered in each information source.

The librarians have created a subject guide which provides links and/or library call numbers for these sources.  From the Bracken Library homepage http://library.queensu.ca/health/, click on Pharmacology in the “Resources For” section.
IV. Journal Literature in Pharmacology

Although there may be references cited in your ad, be aware that they have been carefully chosen to support the claims of the ad. 

Many of the INDEPENDENT sources mentioned in the tutorial include lists of references. These are reliable references to follow up on, if needed.
1. Subject Headingstc \l2 "A.
Medical Subject Headings
Information resources housed in libraries are organised for easy access and retrieval. Even before the advent of computerized library catalogues, a user could search for a book by the author's name, or by the title, or by the major subjects discussed in the book. The subject headings are assigned by librarians using a controlled vocabulary. In the health and life sciences, the most frequently used controlled vocabulary (used since the late 1800s), is called Medical Subject Headings (MeSH), developed by the U.S. National Library of Medicine for the Medline database (available on several search interfaces such as OvidSP and PubMed). Other databases may use MeSH or have their own controlled vocabulary. EMBASE is the database of choice for drug information and it uses its own vocabulary.
The controlled vocabulary is the key to finding journal articles on a particular health sciences topic. The work of assigning headings to each article published (approximately 500 per hour!) can no longer be performed by individual libraries. This enormous task is handled by indexers who are part of the production process of journal indexes, the databases that we search to retrieve the articles.  
2. What is a controlled vocabulary?tc \l2 "B.
What is a controlled vocabulary?
Compare the following article titles:

· Immediate adverse reactions to biologicals: from pathogenic mechanisms to prophylactic management.
· Allergic reactions to propofol in egg-allergic children.
· Creative strategies to improve patient safety: allergies and adverse drug reactions.
You realise that these articles discuss the same general topic of drug allergy, however the authors did not use the same words to express the same concept. Without a controlled vocabulary, you would need to search for such items using all the possible synonyms, variations, and spellings an author may have used. With a controlled vocabulary, you can search for Drug Hypersensitivity and retrieve all the items regardless of the authors' choice of wording.

3. Obtaining subject headings tc \l2 "C.
Obtaining the MeSH headings
Using the OvidSP interface to search EMBASE, there are various ways of finding the correct vocabulary term for your topic.

Type a word or phrase in the “Search" box and OvidSP will attempt to map to the correct subject heading.  For example, "sinus infections" will map to the heading Sinusitis.
If you are unable to find the appropriate heading, try a keyword search. Once you select relevant citations, check the Complete Reference link to see which terms have been assigned to the articles.

E.g. There is no heading for açaí berries, a popular source of antioxidants. You can see what Ovid suggests with the mapping (see below) or find some articles using keywords and see what heading(s) were chosen to represent this product.
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Tree Structurestc \l3 "3. Tree Structures
The Tree Structures allow you to see how the subject headings fit into a hierarchy of broader and narrower terms:
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Keep in mind that choosing Antioxidants in the Tree does not automatically retrieve information on the more specific, narrower terms. The searcher has to use the most specific heading available, or use the Explode function in the database to include a group of related terms listed in the Tree hierarchy. In the previous screen, before looking at the Tree, one can select a heading and “continue” and the term will be automatically exploded.
Focus is another option used to refine the search. Indexers assign focus to a few headings of most importance in the article. Focus is best used if the final search results are too large. Apply Focus to one heading at a time, using Explode if needed as well.
4. Searching for Drugs: strategies

a. Use the generic name of the drug: Amlodipine, not Norvasc. 
b. An exact match is not always necessary. Entering one word allows you to see other possibilities before proceeding. Check the Tree and the synonyms to select the right drug.
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c. If there is a heading, the amount of literature may be large (check the date the heading started – in the scope note [image: image4.png]


 ).

· Look at subheadings (see below e.).

· Restrict to focus.

· Combine with other subject headings (symptoms, disease etc.).

· Limit by age, sex, etc.
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d. If there is very little retrieval:

· Look for the broader heading

· Use “OR” with textwords (watch spelling variations, use truncation)

· Use the disease with the subheading “/drug therapy” - the retrieval will discuss other therapies but this may be useful to compare with your own drug claims.

· Search another database, Medline or Pubmed, the Cochrane Central Register of Controlled Trials, are also good sources of drug information.
e. Subheadingstc \l3 "D. Subheadings
1. Applied to a “DRUG name” subject heading:
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2. Applied to a DISEASE subject heading:
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Note:  Look for specific subject headings that may be available instead of a heading/ subheading combination.  Use “Food poisoning”, not “Food/poisoning”.

***IMPORTANT EMBASE Subheadings:
Drug Administration Routes are used as subheadings on a drug heading – this is the best way to retrieve the most relevant results.
Sample for a drug heading:
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************************************************************************
5. EMBASE exercise 
1. You need information on carbon monoxide toxicity and poisoning by CO.  What would be the appropriate EMBASE strategy?

2. Prepare a comprehensive EMBASE search to retrieve clinical trials on the nicotine patch to assist with smoking cessation.
6. Drug Reviewstc \l2 "F.
Very Current Journal Literature
Because of the time delay resulting from the production of citation databases such as EMBASE and Medline you may need to consult the following special periodicals with very current information on drugs. These are all available online at Queen’s University. Look under Drug Reviews in the Pharmacology Subject Guide:

1. Medical Letter on Drugs and Therapeuticstc \l3 "1.
Medical Letter on Drugs and Therapeutics
(Drug and Therapeutic Information Inc., New York)

· Independent, non-profit publication.

· Published bi-weekly. Self-indexed and indexed in Medline and EMBASE.

· INDEPENDENT clinical evaluations based on thorough research.

· Also includes products other than Rx drugs: OTC drugs, vaccines, diets.

· Includes references.
2. Treatment Guidelines from the Medical Letter
(Drug and Therapeutic Information Inc., New York)

· Independent, non-profit publication.

· Started publication in 2002.

· INDEPENDENT clinical evaluation based on thorough research.

· Includes references. Updated Monthly

3. Other Resources Available from the Medical Letter Website
· Adverse Drug Interactions Program (updated every 6 months)

· Handbook of Antimicrobial Therapy, 19th ed., 2011
· Patient education handouts 

4. Drug & Therapeutics Bulletin
(Consumer's Association, London.)

· U.K. version of the Medical Letter (U.S.).

· Published monthly by the Consumer's Association, London.

· Also includes products other than Rx drugs.

· Self-indexed and indexed in Medline and EMBASE. Includes references.

V. Conclusiontc \l1 "VI.
Conclusion
Given the complex nature and the large volume of pharmaceutical literature, we cannot stress enough the importance of efficient and thorough search habits.

In any situation, do not forget the following:

1. Use all independent sources available.

2. Contact a hospital or university library for access to more sources.

3. Obtain or perform a literature search.

4. EVALUATE the information (critical reading).

5. Emergencies: contact the regional Poison Control Centre.
VI. Appendix 1: Definitions

Adverse effect
An unwanted side effect of treatment.

Adverse drug event (also called: adverse drug reaction or ADR)
An unexpected medical problem that happens during treatment with a drug. Adverse events do not have to be caused by the drug, and they may be mild, moderate, or severe.

Bioavailability
Percentage of drug that is detected in the systemic circulation after its administration.

CAS registry number
The identification number assigned to a chemical substance by the Chemical Abstracts Service Division of the American Chemical Society.

Contraindication
A symptom or medical condition that makes a particular treatment or procedure inadvisable because a person is likely to have a bad reaction. For example, having a bleeding disorder is a contraindication for taking aspirin because treatment with aspirin may cause excess bleeding.

Effectiveness
Whether a drug achieves its desired effect in the real world.

Efficacy
Whether a drug has the ability to bring out the intended beneficial effects in a controlled environment, for example, with no interactions with other drugs or diseases.

Generic name
Official non-brand names by which medicines are known (as compared to the brand or proprietary name e.g. Lipitor vs. atorvastatin). Generic names usually refer to the chemical name of the drug.

Off-label drug use (also called: extra-label drug use)
The way a drug is actually being used, when in a manner that is not in accordance with the approved label or the package insert of the drug approved by the jurisdictional regulatory agency.

Orphan drug
Special status given to a product to treat a rare disease or condition, qualifying the sponsor of the product for the tax credit and marketing incentives.

Side effect – see Adverse effect
Definitions from:
· Dictionary of cancer terms. National Cancer Institute. http://www.nci.nih.gov/dictionary/ 
· Health Canada website. http://www.hc-sc.gc.ca 
Definitions courtesy of Kaitryn Campbell & James Bowen, Program for Assessment of Technology in Health (PATH) at McMaster University/St. Joseph’s Healthcare.
Appendix 2: Key Pharmacology Journals

The top ten Pharmacology and Pharmacy journal titles, ranked by their impact factor in ISI Web of Knowledge Journal Citation Reports (2011 ed.) are: 


1. Nature Reviews Drug Discovery



29.008

2. Annual Review of Pharmacology & Toxicology

21.639

3. Pharmacological Reviews




20.225

4. Advanced Drug Delivery Reviews



11.502

5. Trends in Pharmacological Sciences



10.927

6. Medicinal Research Reviews



10.700
7. Drug Resistance Updates




9.559


8. Pharmacology & Therapeutics



 8.562

9. Neuropsychopharmacology

             

              7.991
10. Current Opinion in Pharmacology                                           6.856


Key Canadian Journals

Canadian Journal of Physiology and Pharmacology

1.953

Journal of Pharmacy & Pharmaceutical Sciences

1.646
Canadian Journal of Clinical Pharmacology


n/a

intrinsic bias





MeSH


=


Medical Subject Headings





controlled vocabulary:


“a pre-set list of subject headings”





mapping to vocabulary  terms





check the “Complete Reference” link to view the list of headings





indexers will apply the most specific heading available





Remember to check the scope note for the date of entry of the subject term in the database





a subheading describes a certain aspect of a disease, condition, drug , etc.





subheadings are used to make a subject heading more specific or precise





Click here to toggle to AND





***NOTE***: 


Clinical Trial is also a subheading















